EARLY  IDEAS  ON  AVAILABLE ENERGY                       lv
on the limitations of the law of dissipation of energy, and the influence of vitality on matter, which is here given in full.
"2 DONEGALL SQUARE WEST, BELFAST. April 7tk, 1862.
MY DEAR WILLIAM,
According to the Theory of Thermodynamics which you and others have lately worked out and adopted, it appears that 'although mechanical energy is indestructible, there is a universal tendency to its dissipation, which produces gradual augmentation and diffusion of heat, cessation of motion, and exhaustion of potential energy through the material universe' (quoted from your writings, see 'On Age of Sun's Heat*'). I understand that you consider that when mechanical energy disappears, it is replaced by an equivalent amount of vis viva in the molecular or other motions, which are supposed to constitute heat; and that while man can apply mechanical vis-viva, or mechanical energy of motion (by which terms I mean to express the energy of the motion of bodies of finite size or of size decidedly larger than what can be regarded as molecular; and to distinguish it from the energy of such motions as may be supposed to constitute heat), so as to produce potential energy, he cannot possibly turn to such account, by any actions of matter on matter induced by him nor in any way, the vis viva of heat, if the heat he has at command be all at one temperature: also that he can obtain potential energy from heat only through allowing other portions of heat at different temperatures to equalise themselves in temperature, and that so the continual tendency of man's obtaining potential energy from differences of temperature and expending it, must be towards bringing about a state of uniform temperature from which it would be impossible for him to obtain potential energy again.
With the foregoing I am quite disposed to agree, except that I think it may perhaps be necessary to qualify the theory, or to qualify what might be taken as implied in it, by excepting from its decided statements, and leaving as still unknown and uncertain, the mysterious influence of spirit, life, or the vital principle in animals and plants over the matter composing their living bodies. I think we must look on this influence as being contrary to, or predominant over, the ordinary laws of matter. Thus for instance at any particular moment the molecules composing a living body are in a certain position and connexion with respect to one another. They are possessed of much potential energy, and if left to themselves at that instant without the control of what we call spirit or life, they would go through certain actions, continually passing to states of lower potential energy until arrival at some minimum of potential energy though not necessarily the lowest
* Popular Lectures and Addresses, Vol. i. p. 349.